Preferential targeting of p39-activated Cdk5 to Rac1-induced lamellipodia.
Cdk5 is a member of the cyclin-dependent kinase (Cdk) family that plays a role in various neuronal activities including brain development, synaptic regulation, and neurodegeneration. Cdk5 requires the neuronal specific activators, p35 and p39 for subcellular compartmentalization. However, it is not known how active Cdk5 is recruited to F-actin cytoskeleton, which is a Cdk5 target. Here we found p35 and p39 localized to F-actin rich regions of the plasma membrane and investigated the underlying targeting mechanism in vitro by expressing them with Rho family GTPases in Neuro2A cells. Both p35 and p39 accumulated at the cell peripheral lamellipodia and perinuclear regions, where active Rac1 is localized. Interestingly, p35 and p39 displayed different localization patterns as p35 was found more at the perinuclear region and p39 was found more in peripheral lamellipodia. We then confirmed this distinct localization in primary hippocampal neurons. We also determined that the localization of p39 to lamellipodia requires myristoylation and Lys clusters within the N-terminal p10 region. Additionally, we found that p39-Cdk5, but not p35-Cdk5 suppressed lamellipodia formation by reducing Rac1 activity. These results suggest that p39-Cdk5 has a dominant role in Rac1-dependent lamellipodial activity.